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several years after initial infection (/). Issues with prima-
quine (i.e., CYP2D6-poor metabolizers or hemolysis risk
in patients with glucose-6-phosphate dehydrogenase defi-
ciency) complicate treatment of dormant hypnozoites that
cause relapse (/). A new treatment, tafenoquine, which still
causes hemolysis in glucose-6-phosphate dehydrogenase
deficiency, was recently approved in the United States as a
single dose for prevention of P. vivax malaria relapse (/0),
although this medication might not reach at-risk groups in
South America. Ecuador and Peru currently follow the Pan
American Health Organization guidelines regarding prima-
quine use (https://www.paho.org/hg/dmdocuments/2011/
TreatmentGuidelines-2nd-ed-2010-eng.pdf).

Local ministries of health responded quickly to these
cases and implemented case surveillance. However, reduc-
tions in resources after elimination of local malaria trans-
mission in 2011-2012 severely limited malaria control ef-
forts in Ecuador and Peru. Imported cases of malaria at the
Ecuador—Peru border region pose a serious threat of contin-
ued resurgence in local transmission. We urge international
solutions for Venezuela’s humanitarian crisis and augmen-
tation of infectious disease surveillance and control along
migration routes and in surrounding regions.
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We report Rickettsia parkeri and Candidatus Rickettsia
andeanae in ticks of the Amblyomma maculatum group
collected from dogs in Sonora, Mexico. Molecular charac-
terization of these bacteria was accomplished by DNA am-
plification and sequence analysis of portions of the rickett-
sial genes gltA, htrA, ompA, and ompB.
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ickettsia parkeri, a member of the spotted fever group

Rickettsia (SFGR), was initially identified in Amblyomma
maculatum ticks in 1937, but not until 2004 was the first con-
firmed human infection reported (/). Through 2018, at least
9 cases of R. parkeri rickettsiosis have been identified across
several mountainous locations in southern Arizona close to the
US—Mexico border, and ticks of the A. maculatum group in-
fected with R. parkeri have been collected from this region (2).

Epidemic levels of Rocky Mountain spotted fever
(RMSF), a severe and frequently fatal spotted fever rick-
ettsiosis, have been identified throughout regions of north-
ern Mexico, including the state of Sonora (3). R. rickettsii
(the agent of RMSF) is the only SFGR species linked with
spotted fever rickettsiosis in Sonora; nonetheless, a unique
lineage of R. parkeri associated with the Dermacentor paru-
mapertus tick was reported recently from northern Mexico
(4). Sonora shares an international border with Arizona; the
recent identification of R. parkeri in Amblyomma ticks in
southern Arizona (2) prompted our investigation during July
2016 for ticks in northern Sonora to determine whether an-
other pathogenic SFGR species could also exist in Mexico.

The study area comprised 3 localities in Sonora (Yec-
ora, 28°22'16"N, 108°55'32"W; Matarachi, 28°73'54"'N,
108°95'87""W; and Mulatos, 28°65'85"'N, 108°74'78""W)
(Figure), each with a humid subtropical climate situated at
~1,500 m, with vegetation comprising predominantly oak
forests and grasslands (Appendix Figure, panel A, https://
wwwnc.cdc.gov/ElD/article/25/4/18-1507-App1.pdf).
During August 2016 and September 2017, we inspected
free-roaming dogs (Canis lupus familiaris) for attached or
crawling ticks (Appendix Figure, panel B). We identified
ticks using morphological characteristics (35).
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For ticks collected in 2016, we dissected a portion
of the posterolateral idiosoma from each specimen and
extracted DNA using a DNeasy Blood and Tissue Kit
(QIAGEN, https://www.qiagen.com). We screened DNA
extracts using a Rickettsia genus—specific real-time PCR
with primers PanR8 F and PanR8 R, probe PanR8 P (6),
and 5 pL of DNA template. Samples with cycle thresh-
old values <40 were tested by a PCR targeting a segment
of the ompA gene using primers Rr190.70p and 190-701
(7). We also tested 1 positive sample using a nested PCR
to amplify a segment of the 17-kDa antigen gene with
primers R17122 and R17500 (8) in the primary amplifica-
tion and TZ15 and TZ16 (9) in the nested amplification.
Specimens collected in 2017 were processed similarly;
however, we screened DNA extracts using a conventional
PCR to amplify a segment of the g/t4 gene (4). We sub-
sequently tested positive samples by conventional PCRs
targeting fragments of the ompA and ompB, genes using
primers and conditions described elsewhere (4). PCR
products were sequenced using an ABI 3500 genetic ana-
lyzer with a BigDye Terminator v3.1 Cycle Sequencing
Kit (Applied Biosystems, https://www.thermofisher.com).
Sequences were assembled using Geneious R10 (Biomat-
ters Ltd., https://www.geneious.com) and compared with
GenBank data using blastn analysis (http://blast.ncbi.nlm.
nih.gov/Blast.cgi).

We collected a total of 31 A. maculatum group ticks
from northern Sonora (14 specimens from Yecora in 2016
and 17 from Matarachi and Mulatos in 2017). Three ticks
collected in 2017 were deposited as voucher specimens in
the Coleccion del Laboratorio de Acarologia, Universidad
Nacional Autéonoma de México (Mexico City, Mexico).
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We amplified a sequence demonstrating complete
identity to the homologous 590-bp segment of the ompA
gene of R. parkeri strain Maculatum 20 (GenBank ac-
cession no. U43802) from 1 (7%) of 14 ticks collected
in 2016. We further amplified sequences demonstrating
complete identities to the homologous segments of the
ompA (590 bp) and 17-kDa antigen (208 bp) genes of
Candidatus Rickettsia andeanae (GenBank accession nos.
KF179352 and KY402193, respectively) from another
tick in this group and sequences revealing complete iden-
tity to each other and to the homologous segments of the
gltA (760 bp), ompB (760 bp), and ompA (490 bp) genes
of R. parkeri strain Portsmouth (GenBank accession no.
CP003341.1) from 10 (71%) of 14 ticks evaluated from
the 2017 collection.

We identified DNA of R. parkeri and Candidatus
Rickettsia andeanae in A. maculatum group ticks in north-
ern Sonora. R. parkeri causes a disease less severe than
RMSF and should be suspected in patients with an es-
char, rash, and lymphadenopathy (/). The results of this
investigation suggest that R. parkeri could contribute
to at least some of the cases of spotted fever rickettsi-
osis described in Sonora and possibly in other regions
of Mexico where 4. maculatum group ticks are found.
Differentiation between these 2 diseases is important,
principally because there are no reports of fatal disease
caused by R. parkeri. Nonetheless, clinical suspicion of
any SFGR requires immediate treatment with doxycy-
cline. Candidatus Rickettsia andeanae, a SFGR of unde-
termined pathogenicity, has been detected in the United
States and Central and South America (2,10). Our find-
ings highlight the need for specific diagnostic tests for
SFGR in Mexico that can identify other potential SFGR
of public health concern in this country.
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Appendix

A

Appendix Figure. A) The areas of study consisted predominantly of oak forest and grasslands. B)

Amblyomma maculatum tick attached at the skin of a free-roaming dog.
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